Cytokine gene therapy for malignant glioma.
Despite advances in surgical and adjuvant therapy, the prognosis for malignant gliomas remains dismal. Malignant gliomas, like other malignancies, are able to overcome host immune defences through a variety of mechanisms that have become increasingly well-characterised over the past decade. However, this 'immunologically privileged' status of the brain is not absolute. Systemic immunisation with brain-specific antigens can induce immune responses that are manifested in the CNS, such as experimental allergic encephalomyelitis. The efficacy of peripheral immunisation against brain tumours has also been demonstrated in preclinical models. Based on these observations, clinical trials of peripheral immunisations with brain tumour-derived antigens have been initiated. A limitation of this approach is that the immunological environment within brain tumours is suboptimal for functions of antitumour immune effector cells. As a means to overcome this issue, delivery of cytokine genes to the tumour site may reverse the inhibitory immunological environment of the brain tumours and enhance the efficacy of peripheral vaccine-induced immune effector cells. The brain tumour environment may also be rendered more immunologically favourable by the delivery of additional antigen-presenting cells that can provide infiltrating effector cells with secondary activation signals. Indeed, the authors' recent data indicate that the injection of intracranial tumours with dendritic cells secreting interferon-alpha enhances the efficacy of peripheral vaccinations with tumour-specific antigens by cross-priming tumour antigen-specific T cells in the cervical lymph nodes. This review highlights the recent literature on cytokine gene therapy for brain tumours, and proposes the effective use of cytokine gene delivery both at the site of vaccines (i.e., the site of antigen presentation) and within the target brain tumours (i.e., the site where the effector cells exert their antitumour immunity). Successful immunogene therapy for brain tumours requires detailed understanding of cytokine functions and the use of them at the appropriate stages/sites of the immunological milieu.